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II. The relationship between local weather patterns and 

 wetland conditions. 

I. Global-scale climatic pattern influences on our wetland  

 conditions. 

III. Wetland condition impacts on Wood Duck breeding  

 performance. 

IV. Timing of Wood Duck breeding: long-term patterns 

 and how adjustments are made. 

Today, we’ll examine: 
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Nest-box line (wetland) 
Year        Sum of ranks 

A     B     C    D     E      F     G      H     I 

1984        12        9     10        7       11       8       10.5    11      10          88.5    wet 
1985          4        6       5        6         3       6         4         3        3          40.0    dry 
1986          2        1       1        4         3       3         1         4        4          23.0    dry 
1987        11      10       9        5       10     10         6         8        9          78.0  normal 
1988          1        2       3        1         3       1         2         1        2          16.0    dry 
1989          6        5       2        2         3       2         3         2        1          26.0    dry 
1990          5        3       4        3         3       4         9         5        5          41.0    dry 
1991        13      11     12        9       12     13       10.5    12      13        105.5    wet 
1992          8        8       8      12         8       9         5         9      12          79.0    wet 
1993        10      13     13      13       13     12       12       13      11        110.0    wet 
1994          7        7       6      11         7       7         7         7        7.5       66.5  normal 
1995          9      12     11      10         9     11         8       10        6          86.0    wet 
1996          3        4       7        8         6       5       13         6        7.5       59.5  normal 



Cumulative Rainfall yr i
 =  ∑  Oct yr i-1

 . . . May yr i 

Cumulative Evaporation yr i
 =   ∑ Feb yr i

 . . . Jun yr i 

Water Balance yr i
 = Cum. Rainfall yr i

 - Cum. Evap. yr i
  



61.25 + 1.21(Water Balance yr i
 ) + 0.51(Water Balance yr i-1

)   

r 2 = 0.89 

Wetland Condition (Sum of Ranks) yr i
 = 





 

Wood Duck General Breeding Biology 
    

 Nest in Cavities (Natural or Man-made) 

 Can Mature Within 1 Year 

 Female Only Incubation  

 Renesting & Double-Brooding are Common 

 Intra-Specific Nest Parasitism is Common 

 





Source of variation F df P R 2 

Overall model 6.94 21, 178 0.0001 0.45 

     Nest date 0.0001 

     Age class NS 

     Wetland condition NS 

     Year(Wetland  cond.) NS 

     Nest date x Wetland  cond. 0.014 

a 

b 

a 
Relative to the first nest of each year. 

b 
Yearlings vs. older adults. 

c 

c 
Significance of intercepts from the interaction is implied. 

     Nest date x Year(Wetland  cond.) NS 

     Female mass 0.002 
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Wetland condition Ducklings/female rs = 0.53 

P = 0.05 

83 85 87 89 91 93 95 
Year 



Dry Normal Wet 

Wetland condition 

Medians: 18.7% 12.1% 11.6% 

Kruskal-Wallis test 
 (2 df) = 5.4, P = 0.07 

 (1 df) = 5.3, P = 0.02 





N=1,220 

Mean=103, SD=34.0 

Median=96 
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Nest Initiation Dates 

Julian Day of the Year 
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N=1,920 
Mean=84, SD=33.1 

Median=81 

Nest Initiation Dates 

Julian Day of the Year 
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Blue lines: data from 1990-95 Green lines: data from 1980-85 



Realm of data Nest date Female body mass 

All breeding events 

    (Females, Nests) 

   Repeatability 

(287, 870) 

5.9% 

(234, 692) 

63.2% 

No first-time events 

    (Females, Nests) 

   Repeatability 

(143, 439) 

14.3% 

(123, 371) 

71.9% 

Only females with > 2 breeding events in different years. 

No second nest attempts within the same year. 



y = -0.38x - 0.45 

r 2  = 0.22 

-120 

-100 

-80 

-60 

-40 

-20 

0 

20 

40 

60 

80 

100 

-110 -80 -50 -20 10 40 70 100 
Body mass change (g; yr i - yr i-1) 

N
e
s
t 
d
a
te

 c
h
a
n
g
e
 (

d
; 
y
r 

i -
 y

r 
i-

1
) 

E
a
rl

ie
r 

n
e
s
ti
n

g
 -

 L
a
te

r 
n
e
s
ti
n

g
 

Decreased mass - Increased mass 



• Wetland conditions during the wood duck breeding season 

 can be predicted very well with models utilizing  

 precipitation and evaporation data. 

• Long-term records of wetland conditions are useful in the 

 search for signals from large-scale climate-controlling 

 systems. 

• Wetland conditions influence Wood Duck breeding  

 performance in predictable ways. 

• Wood Duck timing of reproduction changes as the ability to 

 acquire nutrients changes.  

Conclusions: 

• Existing, detailed, long-term data sets are valuable sources 

 of information for evaluating the effects of long-term  

 environmental change.  
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